The aim was to assess cardiovascular autonomic dysfunction in children and adolescents with diabetes mellitus. A [2][3][4] [5] [6] [7] [8] [9] (1-1-5.9) and 3-3 (1.2-6-4), respectively]. Cardiovascular autonomic dysfunction is not rare in children with diabetes. Efforts should be made to maintain the best metabolic control to prevent or delay these complications. (Arch Dis Child 1995; 73: 515-518) 
Studies in adult patients showed that autonomic neuropathy is a frequent complication of diabetes and its prognosis is poor. 1-3 Diabetic autonomic neuropathy can cause disturbances in the function of cardiovascular, gastrointestinal, and genitourinary systems, as well as of pupillary and sweating function, and it is also known to have metabolic effects. Clinical features of autonomic neuropathy in children and adolescents with diabetes are not often seen, although it has been suggested that subclinical signs may be present.46 Never- theless, few data are available on autonomic dysfunction in children and adolescents, possibly because the early signs of this diabetes related complication are not often looked for in paediatric patients.7-10 The aim of this study was to investigate the function of the autonomic nervous system in children and adolescents with type 1 (insulin dependent) diabetes to assess the prevalence of subclinical autonomic neuropathy in a paediatric diabetic population.
Methods
One hundred and ten children and adolescents with type 1 diabetes (aged 6 to 18 years; duration of diabetes ranging from one month to 16 years) and 130 healthy subjects were studied. The patients were recruited from the diabetes population regularly attending the diabetes outpatient clinic at our hospital. Since in Hungary all children and adolescents with diabetes within a geographic region attend the same hospital clinic, this material is unselected. The diabetic and healthy groups were matched for age, sex, body mass index (BMI), and height (table 1). All patients were being treated with combinations of short and intermediate acting human insulin injected two or four times daily. None of the subjects had any disorder apart from diabetes, and none had clinical symptoms of neuropathy or angiopathy. Neither the healthy nor the diabetic subjects had been treated with any drugs (except for insulin) during the study or during the preceding two weeks. A normal resting electrocardiogram was a condition for inclusion in the study groups. All subjects and their parents gave their informed consent, and the study was approved by the regional ethics committee.
Autonomic function was investigated by bedside cardiovascular tests. The cardiovascular tests employed included (1) mean resting heart rate (RHR) for a period of 1 min; (2) heart rate variation to deep breathing (DBHR); (3) heart rate response to standing from a lying position (ratio of heart rate standing over heart rate lying, standing/lying ratio); (3) fall in systolic blood pressure on standing; and (5) rise in diastolic blood pressure during sustained handgrip.11 Heart rates were determined with a routine electrocardiographic device (Medicor ER 31-A, Budapest) by R-R intervals; for blood pressure measurements a Reference ranges for each cardiovascular test and cut off points for normal ranges were generated from data obtained in the healthy control group aged 6 to 18 years. After log transformation, sex, BMI, and height had no effect on cardiovascular tests. Age affected resting heart rate (log y=2 068-0 012x, r= -0 892, p<0-00001), standing/lying heart rate ratio (log y=0-136-0-002x, r=-0-298, p<0-01), and sustained handgrip (log y=0-465+0-044x, r=0-755, p<0-001), but not DBHR (log y=1A469+0 001x, r=0 016, NS) or blood pressure fall on standing (log y=-0-509-0*005x, r=-0-012, NS 
Discussion
In this study we found increased resting heart rate, decreased heart rate variation to deep breathing, and diminished heart rate response to standing in diabetic children and adolescents as early signs of autonomic dysfunction. Moreover, an abnormal cardiovascular autonomic test result was found in 42% and 5% in the diabetic and healthy populations, respectively. Two or more abnormal test results were observed in 24% of the diabetic group and none of the healthy control group. Cardiovascular autonomic abnormality was associated with longer duration of diabetes and worse long term metabolic control. Previous studies have suggested that many children with diabetes have autonomic dysfunction, even after a short duration of disease.5 7 10 However, data on the influence of diabetes duration and metabolic control on autonomic abnormalities in children are conflicting. Young et al found that diabetic teenagers with abnormal autonomic tests had a longer mean duration of diabetes and a higher HbAl concentration than those with normal tests, though neither of these differences was statistically significant. these data, autonomic neuropathy assessed by pupillometry did not seem to be related to puberty.20 Our present study shows that autonomic dysfunction was not affected by sex and pubertal stages.
In the present study the most common abnormal result was the deep breathing test (predominantly parasympathetic function), while the orthostatic and sustained handgrip tests (sympathetic function) were less frequently affected. This finding suggests that during the course of diabetes parasympathetic dysfunction may appear earlier than sympathetic damage, as has been suggested elsewhere.2' However, the deep breathing test proved to be most sensitive in detecting autonomic neuropathy, and this could be the explanation for the high prevalence of abnormal findings in this test observed in our study.22 23 It has been suggested that adult diabetic patients with impaired autonomic nervous system function have an increased mortality rate compared to the general diabetic population and they are at greater risk for sudden death and arrhythmias.32425 Recently, an association between abnormal cardiovascular autonomic test results and severe hypoglycaemia was observed in young diabetic patients, and it seems that disturbed autonomic function may contribute to blood pressure alterations in children and adolescents with diabetes.26 27 Nevertheless, whether early abnormalities in autonomic function will prove accurate predictors of later symptomatic autonomic neuropathy, with its poor prognosis, is unknown at present. Further prospective studies are necessary to answer this question.
In conclusion, cardiovascular autonomic dysfunction as a form of autonomic neuropathy is not rare in children and adolescents with diabetes. Longer duration of diabetes and worse long term metabolic control are risk factors for cardiovascular autonomic dysfunction. Assessment of autonomic nervous system function should be part of the screening programme for diabetic complications. Efforts should be made to maintain the best possible metabolic control in order to prevent or delay this diabetes related complication.
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